Multiple sclerosis can follow very different patterns of evolution and variable rates of disability accumulation. This raises the issue whether it represents one or several distinct diseases. We assessed demographic and clinical characteristics in 1844 patients with multiple sclerosis that we categorized according to the classification of Lublin and Reingold (1996) into 1066 (58%) relapsing-remitting, 496 (27%) secondary progressive, 109 (6%) progressive relapsing and 173 (9%) primary progressive cases of multiple sclerosis. Relapsing-remitting and secondary progressive cases shared similar age at disease onset (median = 28.7 versus 29.5 years; P = 0.21), initial symptoms of the relapsing-remitting phase, degree of recovery from the first neurological episode, and time from the first to the second episode. By contrast, disease duration was twice as long in secondary progressive than in relapsing-remitting cases (mean 6 SD = 17.6 6 9.6 versus 8.7 6 8.6 years; P < 0.001). Progressive relapsing and primary progressive cases were essentially similar in their clinical characteristics. In patients experiencing a progressive course, median age at onset of progressive phase was similar in secondary progressive cases and in cases who were progressive from onset (39.1 versus 40.1 years; P = 0.47). The proportion of cases with superimposed relapses during progression was 40% in both categories. Finally, the 1562 patients with an exacerbating-remitting initial course and the 282 patients with a progressive initial course of the disease were essentially similar with respect to the time course of disability accumulation from assignment to a given disability score, and the age at assignment of disability landmarks. These observational data suggest that the clinical phenotype and course of multiple sclerosis are age dependent. Relapsing-remitting disease can be regarded as multiple sclerosis in which insufficient time has elapsed for the conversion to secondary progression; secondary progressive forms as relapsing-remitting multiple sclerosis that has 'grown older'; and progressive from onset cases as multiple sclerosis 'amputated' from the usual preceding relapsing-remitting phase. Times to reach disability milestones, and ages at which these landmarks are reached, follow a predefined schedule not obviously influenced by relapses, whenever they may occur, or by the initial course of the disease, whatever its phenotype. This leads to a unifying concept of the disease in which primary and secondary progression might be regarded as essentially similar. From the clinical and statistical positions, multiple sclerosis might be considered as one disease with different clinical phenotypes rather than an entity encompassing several distinct diseases-the position of complexity rather than true heterogeneity. multiple sclerosis may be considered as the expression of two clinical phenomena, relapses of acute neurological symptoms, which end with a partial or complete remission, and progression, which refers to the steady and irreversible worsening of symptoms and signs over 6 months. In turn, this analysis
Introduction
Multiple sclerosis can follow very different patterns of evolution and variable rates of disability accumulation. This raises the issue whether it represents one or several distinct diseases. There may be much to be learned on this topic from detailed scrutiny of the natural history of the disease. The course of brings into the equation the interplay between two biological activities: inflammation and degeneration. There is strong evidence that relapses are mainly the expression of acute, focal, disseminated and recurrent inflammation occurring within the central nervous system (Youl et al., 1991) . For each clinical episode, there is an average of 10 new MRI lesions (McDonald, 1994) . One could say that 'multiple sclerosis never sleeps' and that relapses are therefore a direct but also a 'filtered' clinical expression of inflammation. There is also increasing evidence from pathology (Evangelou et al., 2000) and MR techniques (Losseff et al., 1996a, b; Fu et al., 1998; Arnold, 1999; Rudick et al., 1999; Brex et al., 2000; Fox et al., 2000; Tortorella et al., 2000; Ciccarelli et al., 2001; Traboulsee et al., 2002; Filippi et al., 2003) that progression and accumulation of disability correlate with the early, diffuse, chronic and progressive axonal loss, which is the hallmark of the neurodegenerative process in multiple sclerosis.
For 85% of the patients, relapses are the exclusive clinical expression of multiple sclerosis during the early years of the disease and this defines the relapsing-remitting phase of the disease. In a proportion of these patients which increases with disease duration, the course of multiple sclerosis converts to a secondary progressive phase. For 15% of the patients, the progressive phase is free of a preceding relapsing-remitting phase. Relapses are present during the primary or the secondary progressive phase of the disease in 40% of the patients (Confavreux et al., 2000) .
Although these data are well acknowledged, the actual spectrum of the clinical course of multiple sclerosis is still much debated. Following an international survey of clinicians involved with multiple sclerosis, the current consensus is to consider four distinct categories (Lublin and Reingold, 1996) . The overall course of multiple sclerosis is thus classified as 'relapsing-remitting' when the disease exhibits only relapses and remissions; 'secondary progressive' when an initial relapsing-remitting phase is followed by a progressive phase, whether superimposed with relapses or not; 'primary progressive' when the disease starts with a progressive phase and no relapse supervenes upon progression; 'progressive relapsing' when the progressive phase is present since the onset of the disease and superimposed with relapses. Some authors also consider a category of 'transitional multiple sclerosis' for depicting the cases with an isolated relapse occurring at some point before or after the onset of disease progression (Filippi et al., 1995; Gayou et al., 1997; Stevenson et al., 1999 Stevenson et al., , 2000 . Therefore, a variety of types of evolution does exist for multiple sclerosis, not to mention the vast range of rates of accumulation of irreversible neurological disability during the disease from one patient to another. For many clinicians, describing the course and the prognosis is therefore a kind of 'mission impossible' or, at least, a puzzling task. For some of them, the term of multiple sclerosis could even encompass separate disease entities (Lucchinetti et al., 2000; Weinshenker, 2000) .
We have hypothesized that under this apparent disorder and complexity, some rules could be drawn from the statistical analysis of the natural history of multiple sclerosis. This could help go deeper in the discussion over a splitting or a unifying concept of the disease and lead to a reappraisal of the Lublin and Reingold's (1996) classification. The Lyon Multiple Sclerosis Cohort is a unique natural history database both in terms of size and quantity of data gathered since 1957. It has been used to address the present issues.
Methods

Patient population and data collection
Patients were identified through the Lyon Multiple Sclerosis Cohort that was established in the Lyon Clinique de Neurologie in 1957. The cohort includes all the patients with a diagnosis of multiple sclerosis examined at least once at the clinic. Data were computerized in 1976 and, since 1990, have been entered on the European Database for Multiple Sclerosis (EDMUS) software (Confavreux et al., 1992) .
Individual case reports include identification and demographic data, medical history, key episodes in the multiple sclerosis course (relapses, onset of the progressive phase, dates of assignment of the successive scores of irreversible disability), biological, electrophysiological and neuro-imaging data, and treatment. Data are entered retrospectively when the patient is first seen at the clinic. A specific effort is always made to obtain data from the original medical files, especially for the first neurological episode, and on the clinical course and disability. This effort is facilitated by the existing regional network of neurologists in our area and allows to update the database with follow-up data regularly. Data are collected prospectively whenever the patient returns, usually on a yearly basis. New data are automatically checked by the system for consistency with older information. Confidentiality and safety of the data are ensured in keeping with the recommendations of the French Commission Nationale Informatique et Libertés, which also provides approval. All patients give informed consent for having their data saved in the database.
Definition of cases and assessment of patients
By April 1997, a cohort of 2021 patients had been included in the database. At that time, the database was locked for the purpose of epidemiological studies. Diagnosis of multiple sclerosis was established according to Poser's classification (Poser et al., 1983) .
A relapse of multiple sclerosis was defined as the occurrence, the recurrence or the worsening of symptoms of neurological dysfunction lasting over 24 h and usually ending up in a partial or complete remission (Confavreux et al., 1992; Lublin and Reingold, 1996) . Fatigue alone and transient fever-related worsening of symptoms were not considered as a relapse. Symptoms occurring within a month were considered as part of the same relapse. The progression/progressive phase of multiple sclerosis was defined as the steady worsening of symptoms and signs for at least six months, whether superimposed with relapses or not (Schumacher et al., 1965) . Once started, it continues throughout the disease, though occasional plateaus and temporary minor improvements may be observed (Lublin and Reingold, 1996) . Course of the disease was categorized according to acknowledged classifications (Lublin and Reingold, 1996) . Initial course was considered as 'exacerbating-remitting' or 'progressive'. Overall course was classified as 'relapsing-remitting', 'secondary progressive', 'primary progressive' and 'progressive relapsing' as defined above.
The Kurtzke Disability Status Scale (DSS) score was recorded at each visit to determine the extent of the neurological disability (Kurtzke, 1961 (Kurtzke, , 1983 . We focused on the scores that could be easily identified, even by interviewing the patient retrospectively. A score of 4 corresponds to limited walking ability but without aid or rest for more than 500 m; a score of 6 corresponds to ability to walk with unilateral support no more than 100 m without rest; and a score of 7 corresponds to ability to walk no more than 10 m without rest while leaning against a wall or holding onto furniture for support. Disability was defined as irreversible when a given score persisted at least 6 months, excluding transient worsening of disability related to relapses. By definition, when a given score of irreversible disability had been assigned to a given patient, all the scores of disability that could be subsequently assessed during the follow-up of the patient were either equal to or higher than that score. For each patient, the date of assignment to a given score of irreversible disability was assessed whenever appropriate.
A series of clinical variables were systematically assessed for each patient. They included gender, date of onset of multiple sclerosis and age at onset of multiple sclerosis. Initial symptoms were categorized into isolated optic neuritis, isolated brainstem dysfunction, isolated dysfunction of long tracts and combination of these symptoms. Recovery from the first neurological episode was classified as complete when the irreversible score after the episode was 2 or less on the Kurtzke DSS; incomplete, when this score was 3 or more (Confavreux et al., 1992) . Date of onset of the second neurological episode of multiple sclerosis, which may be a relapse or the onset of the progressive phase, was also systematically assessed whenever appropriate. The same was true for the subsequent relapses and onset of the progressive phase of the disease.
Statistical analysis
Comparisons of categorical data were made according to the chisquared test. The Student's t-test was used for the comparison of quantitative data. The Kaplan-Meier technique was used for estimating the time to the assignment of an irreversible score of DSS 4, DSS 6 and DSS 7. The same technique was used for estimating the age at the time of assigning irreversible disability landmarks, at onset of the relapsing-remitting phase, and at onset of the progressive phase of the disease. Age can indeed be considered as a survival data, that is time from birth to assignment of the chosen disability scores. Data have been censored at the time/age at the last visit whenever the endpoints had not been reached. Survival curves were compared using the log-rank test. All computations were performed using SPSS for Windows, version 11.0.
Results
Demographic and clinical characteristics
Among the 2021 patients potentially eligible, 170 classified as possible multiple sclerosis only (Poser et al., 1983) and 7 whose initial symptoms were unknown were excluded. The baseline characteristics of the remaining 1844 patients with a diagnosis of definite or probable multiple sclerosis have already been described (Confavreux et al., 2000 . Noticeably, the 1844 patients could be distributed into 1066 (58%) relapsing-remitting, 496 (27%) secondary progressive, 109 (6%) progressive relapsing, and 173 (9%) primary progressive cases of multiple sclerosis according to the classification of Lublin and Reingold (1996) .
Relapsing-remitting multiple sclerosis and secondary progressive multiple sclerosis
When comparing the patients with a relapsing-remitting overall course and the patients with a secondary progressive course, a difference could be noticed regarding gender distribution with a higher proportion of females in relapsing-remitting multiple sclerosis than in secondary progressive multiple sclerosis (68% versus 61%; P = 0.006) (Table 1) . Conversely, the two populations were strikingly similar with respect to the age at onset of multiple sclerosis (Table 1 and Fig. 1A ). They were also similar with respect to the initial symptoms of the relapsing-remitting phase of multiple sclerosis, the degree of recovery from the first neurological episode, and the time from onset of multiple sclerosis to the second neurological episode. By contrast, the two populations clearly differed in duration of the disease, which was twice as long in the secondary progressive than in the relapsing-remitting multiple sclerosis group (mean 6 SD: 17.6 6 9.6 versus 8.7 6 8.6 years; P < 0.001) ( Table 1) .
Progressive relapsing multiple sclerosis and primary progressive multiple sclerosis
The median age at onset of the disease was earlier in progressive relapsing than in primary progressive cases (38 versus 41 years; P = 0.005) ( Table 2 ). The median age at the time of assigning a score of DSS 4 was also earlier in progressive relapsing than in primary progressive cases (40 versus 43 years; P = 0.003). These were the only differences observed when comparing these two forms of multiple sclerosis according to demographic and disease-related clinical characteristics such as age at the time of assigning a score of DSS 6 or DSS 7, gender, initial symptoms of the disease and disease duration (Table 2) . Moreover, the rates at which irreversible disability progresses, calculated from the onset of multiple sclerosis or from assignment of a given disability score, were essentially similar ( Table 2) .
Secondary progressive multiple sclerosis and multiple sclerosis with a progressive initial course
Patients with progressive relapsing multiple sclerosis and those with primary progressive multiple sclerosis were pooled in a group of 282 patients with a progressive initial course of multiple sclerosis and compared with the group of 496 patients with secondary progressive multiple sclerosis (Table 3 ). The two populations were similar with Lublin and Reingold (1996) classification. # The recovery was considered as complete when the irreversible score after the first relapse was 2 or less on the Kurtzke DSS; incomplete, when this score was 3 or more. SD denotes standard deviation and CI confidence intervals. P-values are calculated with use of the *chi-squared test, **the log rank test or ***the Student's t-test. respect to distribution by gender and symptoms at onset of the progressive phase. They were also similar with respect to age at onset of progression (Fig. 1B) . The proportion of cases with superimposed relapses during progression was 40% in both categories. Times from onset of multiple sclerosis to assignment of irreversible disability scores were much longer in secondary progressive multiple sclerosis than in individuals with a progressive onset (P < 0.001 for all comparisons). However, the time course of disability accumulation as assessed from assignment of a score of 4 or 6 was more rapid and occurred earlier in secondary progressive multiple sclerosis than in individuals with a progressive onset. For instance, median survival from DSS 4 to DSS 6 was 4.0 years in secondary progressive multiple sclerosis and 5.4 years in multiple sclerosis with progression from onset (P = 0.001). Similarly, median age at reaching DSS 4 was 37.6 and 42.1 years in these two groups, respectively (P < 0.001). Finally, duration of the disease was significantly longer in secondary progressive multiple sclerosis (17.6 6 9.6 years) than in cases with a progressive initial course (10.1 6 8.0 years; P < 0.001).
Multiple sclerosis with an exacerbating-remitting initial course and multiple sclerosis with a progressive initial course
The 1562 patients with an exacerbating-remitting initial course of multiple sclerosis were eventually compared with the 282 patients with a progressive initial course of the disease (Table 4 ). The two groups differed in several respects: the first group was characterized by a greater female preponderance (P = 0.006), an earlier onset of multiple sclerosis (P < 0.001), initial symptoms of the disease related more often to optic neuritis and brainstem dysfunction and less frequently to dysfunction of long tracts (P < 0.001), and much longer times from onset of multiple sclerosis to assignment of irreversible disability scores (P < 0.001 for all comparisons). By contrast, both populations were strikingly similar with respect to the time course of disability accumulation from assignment to a given disability score to a higher score. Finally, age at assignment of disability landmarks was older for a score of DSS 4 or DSS 6 in patients with an exacerbating-remitting onset compared with patients with a progressive onset (P < 0.001 and P = 0.002). It was similar for a score of DSS7 in both populations (P = 0.24).
Discussion
The reasons why progression may start de novo or after a period of episodes remains largely unexplained. This has led many neurologists to consider primary progressive multiple sclerosis as a separate entity, distinct from the other forms of the disease. However, the present observational study of the Lyon natural history cohort and available data from other sources in the literature allow the clinical evidence for and against this hypothesis to be reconsidered. Comparing secondary progressive multiple sclerosis and relapsing-remitting multiple sclerosis, we found similarities in the distribution of initial symptoms during the relapsing-remitting phase, the degree of recovery from the first relapse, and the time from onset to the second neurological episode. Both populations were strikingly equally distributed according to age at onset of the relapsing-remitting phase (Table 1 and Fig. 1A ). This is in perfect agreement with the results of the analysis performed on the Lyon cohort when it contained only 349 patients (Confavreux, 1977; Confavreux et al., 1980) and with other series (Fog and Linneman, 1970; Leibowitz and Alter, 1973; Poser, 1978; Minderhoud et al., 1988; Cottrell et al., 1999; Kremenchutzky et al., 1999) . By contrast, the two populations of secondary progressive multiple sclerosis and relapsing-remitting multiple sclerosis in the Lyon cohort clearly differ in disease duration, which was twice as long in the secondary progressive than in the relapsing-remitting multiple sclerosis group (Table 1) . Others have reached the same conclusions (Poser, 1978; Trojano et al., 1995) . This being said, it has been well demonstrated that the patients with an initial exacerbating-remitting course of multiple sclerosis will naturally convert to the secondary Lublin and Reingold (1996) classification. # Denotes the pooling of cases with 'progressive relapsing multiple sclerosis' and of cases with 'primary progressive multiple sclerosis' (Lublin and Reingold, 1996) . SD denotes standard deviation; CI, confidence intervals; DSS, Kurtzke Disability Status Scale. P-values are calculated with use of the *chi-squared test, **the log rank test, ***the Student's t-test. progressive phase following an essentially linear curve (McAlpine and Compston, 1952; Confavreux, 1977; Confavreux et al., 1980; Broman et al., 1981; Vukusic and Confavreux, 2003) . The rate of conversion to secondary progression is around 2-3% per annum and the median time to secondary progression can be estimated by the Kaplan-Meier technique at around 19 years (Amato and Ponziani, 2000; Myrh et al., 2001; Eriksson et al., 2003; Vukusic and Confavreux, 2003) . In other words, the longer the disease duration at the time of the survey, the higher the proportion of cases classified as secondary progressive multiple sclerosis compared with those classified as having relapsing-remitting disease. Although the relapsing-remitting and secondary progressive phases clearly represent two clinical stages of the same disease in patients with bout onset multiple sclerosis, this is an argument in favour of the hypothesis that secondary progressive multiple sclerosis is relapsing-remitting multiple sclerosis that has had 'time to grow older' (Confavreux, 1977; Confavreux et al., 1980) . By definition, progressive relapsing multiple sclerosis and primary progressive multiple sclerosis are distinct forms of the disease: they share the progressive onset but differ in that superimposed relapses accompany progressive relapsing but not primary progressive multiple sclerosis (Lublin and Reingold, 1996) . Among the 282 patients with a progressive initial course of multiple sclerosis from our cohort, 109 (39%) exhibited 1 distinct relapse during progression, sometimes decades after disease onset, qualifying them for classification as progressive relapsing forms of multiple sclerosis (Lublin and Reingold, 1996) . Among the 218 patients of the London, Ontario, series with an initial progressive course (Cottrell et al., 1999; Krementchutzky et al., 1999) , 28% could be qualified thus. In 50%, relapses occurred in the first 10 years, and at intervals from onset up to 20 years or more for the other half. Relapses were never frequent, and most patients had but a single episode. This was usually mild and followed by good recovery (Krementchutzky et al., 1999) . Our cohort shows that median age at onset was earlier in progressive relapsing than in primary progressive cases (37 versus 41 years; P = 0.02), Mean 6 SD 11.5 6 9.9 10.1 6 8.0 0.02*** Median 10.0 9.0 Range 0-52 0-62 † Denotes the pooling of cases with 'relapsing-remitting multiple sclerosis' and of cases with 'secondary progressive multiple sclerosis' (Lublin and Reingold, 1996) . # Denotes the pooling of cases with 'progressive relapsing multiple sclerosis' and of cases with 'primary progressive multiple sclerosis' (Lublin and Reingold, 1996) . SD denotes standard deviation; CI, confidence intervals; DSS, Kurtzke Disability Status Scale. P-values are calculated with use of the *chi-squared test, **the log rank test, ***the Student's t-test.
although this is the only difference observed when comparing these two forms of multiple sclerosis according to demographic and clinical characteristics, such as gender and initial symptoms of the disease. A similar trend for age at onset was found in the London, Ontario, series (Krementchutzky et al., 1999) .
In our series, the rates at which irreversible disability progressed, calculated from the onset of multiple sclerosis or from assignment of a given disability score, were essentially similar in progressive relapsing and primary progressive multiple sclerosis. In both cases, median survival times from onset of multiple sclerosis to reach DSS 4, DSS 6 and DSS 7 were 0, 7 and 13 years, respectively ( Table 2) . Taking DSS 4 as the baseline, median times to reach DSS 6 and DSS 7 were 5 and 12 years, respectively. From DSS 6, median time to reach DSS 7 was 4 years ( Table 2 and Confavreux et al., 2000) . These results are consistent with other series. In the London, Ontario, series, median survival times from onset of multiple sclerosis to reach DSS 3, DSS 6, DSS 8 and death were 3, 8, 18 and 35 years, both in primary progressive and progressive relapsing disease (Cottrell et al., 1999; Krementchutzky et al., 1999) . Similarly, no differences between these two forms of multiple sclerosis could be discerned when calculations were made from assignment of DSS 3 to reach DSS 6, DSS 8 and death (Krementchutzky et al., 1999) . In a Californian study comprising 83 cases with primary progressive multiple sclerosis and 12 with progressive relapsing multiple sclerosis, survival time from onset of multiple sclerosis to reach DSS 6 was 10.2 years and 10.9 years, respectively (Andersson et al., 1999) . All these results indicate that progressive relapsing and primary progressive multiple sclerosis are, from a clinical point of view, essentially the same. Therefore, it might be appropriate to pool these cases in a single category with initial progressive course, the only difference being the subsequent experience of superimposed relapses. The occasional confusion between progressive relapsing and secondary progressive multiple sclerosis might account for the slightly earlier onset in progressive relapsing than primary progressive multiple sclerosis.
The variations in the clinical pattern between secondary progressive multiple sclerosis and cases with a progressive initial course have often been compared. The general consensus is that they are very different. The female preponderance expected in a general population of patients with multiple sclerosis is much reduced in cases with a progressive initial course, compared with those with secondary progressive multiple sclerosis (McDonnell and Hawkins, 1996, 1998; Thompson et al., 1997; Cottrell et al., 1999; Kremenchutzky et al., 1999) . In our cohort, there was only a trend in that direction, not reaching statistical significance (Table 3) . From the clinical perspective, the initial course and symptoms of the disease-more often related to dysfunction of long tracts in multiple sclerosis with a progressive onset than in secondary progressive disease-are very different (see Tables 1, 2 and 3) . Age at onset is greater, time to assignment of irreversible disability shorter and prognosis worse in cases with progressive initial onset than in secondary progressive multiple sclerosis (Table 3) . Taking account of all these considerations, the majority of clinicians consider primary progressive multiple sclerosis as distinct from secondary progressive disease.
But the distinctions are not necessarily so clear cut. In fact, comparing cases from the time when progression becomes manifest (at onset or after a period of relapses) reveals many similarities. In our series (Table 3 and Fig. 1B) , age and initial symptoms at onset of the progressive phase were similar in the 496 cases with secondary progressive multiple sclerosis and the 282 cases with progressive disease from onset. As for age at onset of the progressive phase, these results are in agreement with those obtained on the Lyon cohort when it contained only 349 patients (Confavreux, 1977; Confavreux et al., 1980) and with other series (Fog and Linneman, 1970; Minderhoud et al., 1988) . The proportion of cases with superimposed relapses during progression was 40% in both categories. However, the time course of disability accumulation during the progressive phase of the disease was more rapid and occurred earlier in secondary progressive multiple sclerosis than in individuals with a progressive onset. For instance, the median survival time from DSS 4 to DSS 6 was 4.0 years in secondary progressive multiple sclerosis and 5.4 years in multiple sclerosis with progression from onset (P = 0.001). Similarly, median age at reaching DSS 4 was 37.6 and 42.1 years in these two groups (P < 0.001) (Confavreux and Vukusic, 2006) . This leads to the conclusion that, once clinical progression has started, the rate at which disability accumulates is faster in secondary progressive multiple sclerosis than in cases progressive from onset. These are not unique observations (Minderhoud et al., 1988; Cottrell et al., 1999; Kremenchutzky et al., 1999) . In the London, Ontario, cohort, the median survival time from onset of progression to reach DSS 6 was 5.5 years in the 538 patients with secondary progressive multiple sclerosis and 9.5 years in the 218 patients with an initial progressive course. As for the time to reach DSS 8, the corresponding figures were around 15 and 20 years, respectively (Cottrell et al., 1999; Kremenchutzky et al., 1999) . Conversely, in the Gothenburg, Sweden, cohort (Runmarker and Andersen, 1993) , median survival time from the onset of progression to DSS 6 was 5.2 years for the 162 cases with secondary progressive multiple sclerosis and 6.0 years for the 36 with progression from onset, a difference that was not statistically significant.
The next step is to compare cases with an exacerbating-remitting initial course to those with a progressive initial course. It serves little purpose to restate the differences with respect to sex ratio, age and symptoms at onset or survival times from onset or between disability landmarks because these are essentially similar to what has already been discussed. Our objective here is to compare, within a general cohort of patients having multiple sclerosis, all cases with an exacerbating-remitting onset (i.e. 'relapsing-remitting multiple sclerosis' and 'secondary progressive multiple sclerosis') and those with a progressive onset (i.e. 'progressive relapsing multiple sclerosis' and 'primary progressive multiple sclerosis') with respect to the time course of disability. In the 1562 patients with an exacerbating-remitting initial course and the 282 patients with progression from onset in our cohort (Table 4 ) (Confavreux et al., 2000) , the time from assignment of DSS 4 to reach DSS 6 and DSS 7, and the time from DSS 6 to DSS 7, appeared strikingly similar. Furthermore, age at the time of assigning disability landmarks could be viewed as not substantially influenced by the initial course, be it exacerbating-remitting or progressive (Table 4 and Confavreux and Vukusic, 2006) . Therefore, the more rapid accumulation of disability generally observed in our series (Table 3 ) and in others' (Minderhoud et al., 1988; Cottrell et al., 1999; Kremenchutzky et al., 1999) , and the earlier age at disability milestones observed in our series (Table 3) in secondary progressive multiple sclerosis compared with individuals with a progressive onset, more likely reflect limited disease duration at the time of the survey. Indeed, as discussed above, the proportion of cases with an exacerbating-remitting onset converting to secondary progression follows a somewhat linear curve during the course of multiple sclerosis. The shorter the disease duration, the fewer the cases with secondary progressive multiple sclerosis within the population of cases having an initial exacerbating-remitting course. The subgroup of individuals with an exacerbating-remitting onset, already having converted to secondary progressive multiple sclerosis at the time of any survey, is made up of the most severe group from the cohort of all cases with an exacerbating-remitting onset. It is therefore not surprising that, the longer the disease lasts, the more estimates for the time course of disability accumulation slow down and approximate to those seen in the population with progressive multiple sclerosis from onset. In the Gothenburg, Sweden, cohort, where the proportion of secondary progressive multiple sclerosis (77% of cases with an exacerbating-remitting onset) and the duration of the disease (>25 years) were both high, accumulation of disability was similar in progressive onset and secondary progressive multiple sclerosis (Runmarker and Andersen, 1993) . Therefore, from a clinical perspective, secondary and primary progression share much more than they differ.
These observational data on the natural history of multiple sclerosis suggest that the clinical phenotype and course of multiple sclerosis are age dependent. Relapsing-remitting disease can be regarded as multiple sclerosis in which insufficient time has elapsed for the conversion to secondary progression; secondary progressive forms as relapsing-remitting multiple sclerosis that has 'grown older'; and progressive from onset disease as multiple sclerosis 'amputated' from the usual preceding relapsing-remitting phase. At the population level, times to reach disability milestones, and the ages at which these landmarks are reached, follow a predefined schedule not obviously influenced by relapses, whenever they may occur, or by the initial course of the disease, whatever its phenotype. The emergence of the progressive phase of multiple sclerosis might just be an effect of age, rather than the effect of a change in the pathogeny of the disease. This leads to a unifying concept of the disease in which primary and secondary progression might be regarded as essentially similar. This concept is supported by observations from familial cases of multiple sclerosis. The diversity of clinical phenotypes within families with multiple sclerosis and the prevalence of familial forms are essentially similar for index cases with a relapsing-remitting multiple sclerosis and cases with a progressive from onset multiple sclerosis (Weinshenker et al., 1990; Robertson et al., 1996; Cottrell et al., 1999) . From the clinical and statistical positions, there are arguments in favour of considering multiple sclerosis as one disease with different clinical phenotypes rather than an entity encompassing several distinct diseases, each having a different aetiology and mechanism-the position of complexity rather than true heterogeneity.
This unitary hypothesis is somewhat provocative when the clinical course is so obviously two-staged, a relapsing-remitting phase being followed by a progression in the majority of the patients with multiple sclerosis. Furthermore, the analysis of the Lyon cohort has already shown that the influence of clinical variables observed at baseline, or soon thereafter, on the accumulation of irreversible disability is limited to the time from onset of multiple sclerosis to the assignment of DSS 4 . The same clinical variables do not influence the course beyond this point and into the upper echelons of disability. Therefore, the clinical natural history of multiple sclerosis is characterized by an initial phase, of variable duration, influenced by these clinical variables; and a second phase, which proceeds independently. This suggests that when a detectable threshold of irreversible disability has been reached, the disease enters a final common pathway, where subsequent accumulation of disability becomes a selfperpetuating process, amnesic to the prior clinical history of the disease. Interestingly, the 'amnesic phenomenon' is observed wherever the detectable threshold for irreversible disability is set Coustans et al., 2004) , and whether or not the phase of relapses and remissions has passed (Fog and Linnemann, 1970; Patzold and Pocklington, 1982) and laboratory evidence for neurodegeneration is in place (Rudick et al., 1999; Fox et al., 2000; Filippi et al., 2003 Filippi et al., , 2004 Ingle et al., 2003) . Therefore, we might speculate that, at first in the disease course, neurodegeneration is clinically invisible but detectable using laboratory methods that provide more sensitivity; later, diffuse neurodegeneration dominates and this is expressed as irreversible and progressive disability. This suggests that multiple sclerosis, instead of being two-staged, is a one-stage disorder, with a tight intermingling of acute focal recurrent inflammation and diffuse chronic progressive neurodegeneration since the outset of the disease.
We consider it timely to offer a more comprehensive classification of the evolution of multiple sclerosis (Confavreux and Vukusic, 2002; Confavreux and Compston, 2006) . The current position has great merits and makes the logical distinction between cases with primary and secondary progression (Lublin and Reingold, 1996) . However, this classification gathers individuals with and without relapses in the category of secondary progression, but splits them (progressive relapsing multiple sclerosis versus primary progressive multiple sclerosis) in the category of primary progression. When comparing cases with a progressive onset and secondary progressive multiple sclerosis, most authors tend to select all the cases of secondary progressive multiple sclerosis, that is with or without relapses superimposed on progression, but only cases with primary progressive multiple sclerosis stricto sensu, that is excluding cases with progressive relapsing multiple sclerosis. It may be speculated that this classification asymmetry has led to conclusions that are more related to the level of acute recurrent focal inflammation than the timing of progression. Therefore we suggest that multiple sclerosis is categorized as having two types of onset ('exacerbating-remitting ' or 'progressive') and three main forms of evolution ('relapsing-remitting', 'secondary progressive' or 'primary progressive'). This results in five subtypes depending on whether or not the progressive phase (itself primary or secondary) develops with or without relapses ('relapsing' versus 'non-relapsing').
